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(Almost) All ins and outs
from Research to Market!

In many families the secret recipe of a special family dish is passed
from one generation to another orally to avoid the recipes or family

secrets from getting out. The same principle may apply here to 
biostimulants! Just like a cooking recipe, it is the combination of

ingredients, and not the specific ingredients themselves, that make
the final product unique and effective. Since manufacturers are rarely 

able to patent biostimulant products it is important for them that
they are not forced to reveal their ÒrecipesÓ and Òmanufacturing

secretsÓ to the market, otherwise it will become a piece of 
cake (literally!) for competitors to copy products immediately. 

Clearly this is a disincentive to innovation but at the same time the
industry has to show that it is science-based if it wants to convince

all stakeholders, from regulators to growers, that with biostimulants
we are talking serious business, not snake oil products! Confidential

business information and knowledge are the raw materials of the 
new economy! The delicate balance in the supply of information is

reflected in suppliersÕ commercial literature but also in a number of
presentations at the world Congress on the use of Biostimulants in

Agriculture, which New Ag International has initiated in 2012 and is
now in its third edition at the Miami convention center at the end of

November. Still, if one wants to learn about the latest findings 
in R&D of biostimulants, this is the place to be! Before the 

event we went to interview leading suppliers and 
representatives of industry around the world. 

Here is the story.

MANY TERMS ARE USED
when discussing the bio-
logical agriculture market,

including biocontrol, biopesticide,
biostimulants, microbials, and bio-
chemicals. DunhamTrimmer has
developed the chart below to
define these terms to improve clar-
ity and to assist in the develop-
ment of a common vocabulary.
Biological products is the broadest
term, which encompasses all bio-
logical control, biostimulant, and
biofertilizer based products.
Biocontrol and biopesticides are
often used interchangeably, but
should not be considered equiva-
lent. Biocontrol includes both
biopesticides and macro-organ-
isms (predatory insects, mites, and
nematodes). Microbials and plant
extracts can be used either as
biopesticides or biostimulants, so it
is important to specify how the
product is used for precision. (See
table 1).

ARE BIOSTIMULANTS PLANT
GROWTH REGULATORS? 
In their recent review published in
Frontiers in Plant Science
(Biostimulants in Plant Science: A
Global Perspective)  Oleg I. Yakhin,
Aleksandr A. Lubyanov, Ildus A.
and Patrick H. Brown state that the
development of plant biostimulant
science, as well as the principles
governing its legislation in the con-
text of the existing legal frame-
works of plant protection products
and fertilizers, requires the devel-
opment of a clear definition of
term Òbiostimulant.Ó They say that
the term ÒbiostimulantÓ is current-
ly poorly defined and includes
many products that have variously
been described as biogenic stimu-
lants, metabolic enhancers, plant
strengtheners, positive plant
growth regulators, elicitors, allelo-
pathic preparation, plant condi-
tioners, phytostimulators, biofer-
tilisers, or biofertiliser/biostimulant.
One area of significant challenge is
evoked in the question Òare bios-
timulants PGRs?Ó Historically, bios-
timulants have been considered as
a subgroup of growth regulators
(Herve, 1994), as plant growth reg-
ulators (Huang, 2007), and as sub-
group of bioregulators (Basak,
2008). ÒFrom a legal point of view,
biostimulants can contain traces of
natural plant hormones, but their
biological action should not be
ascribed to them, otherwise they
should be registered as plant
growth regulatorsÓ (Bulgari et al.,
2015). Likewise, biostimulants can-
not by definition be pesticides or
fertilizers (Russo and Berlyn, 1991;
Karnok, 2000; Hamza and
Suggars, 2001; Banks and Percival,
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Table 1: Biostimulants, Biopesticides and Biofertilizers: What is what?
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2012; Du Jardin, 2012; Torre et al.,
2013, 2016).
A concise and biologically mean-
ingful definition of biostimulants
has eluded researchers and regula-
tors for many years. Given the state
of public mistrust of many Òbios-
timulantÓ products, it is necessary
to provide a definition of biostimu-
lants that explicitly denies the use
of this term for products that do
not have biological efficacy or have
efficacy only by virtue of the inclu-
sion of known plant hormones or
nutrients. While the adoption of a
definition of biostimulants for reg-
ulatory purposes is important, any
definition of biostimulant should
also be based on scientific princi-
ples. Several concepts have been
proposed to define plant biostimu-
lants. Basak (2008), proposed that
biostimulants could be classified
depending on the mode of action
and the origin of the active ingre-
dient while Bulgari et al. (2015),
proposed that Òbiostimulants
should be classified on the basis of
their action in the plants or, on the
physiological plant responses
rather than on their composition.Ó
Du Jardin (2015), however, has
emphasized the importance of the
final impact on plant productivity
when he suggests that Òany defini-
tion of biostimulants should focus
on the agricultural functions of
biostimulants, not on the nature of
their constituents nor on their
modes of actions.Ó Thus, biostimu-
lants could be defined by their
demonstrated mode of action and
origin, or solely by their demon-
strated beneficial impact on plant
productivity. The challenges in
developing a definition are also
complicated by the multi-compo-
nent and largely undefined compo-
sition of many biostimulant prod-
ucts and the possibility that the
activity of a biostimulant may not
be explained by the presence of
any individual constituent, but is a
result of the interaction of many

constituents in the product.
The majority of biostimulants in
use today are complex mixtures of
chemicals derived from a biological
process or extraction of biological
materials. The complexity of these
mixtures is often considered to be
essential to the performance of the
biostimulant, and biostimulants
may have properties of the whole,
that cannot be fully elucidated by
knowing the characteristics of the
separate components or their com-
binations. 
The task of defining the biological
basis of biostimulants as a class of

compounds, is made complex by
the diverse sources of biostimu-
lants present in the market, which
include bacteria, fungi, seaweeds,
higher plants, animals and
humate-containing raw materials,
and the wide diversity of industrial
processes utilized in their prepara-
tion.
Authors propose a definition of a
biostimulant that integrates two
concepts. Òa formulated product of
biological origin that improves
plant productivity as a conse-
quence of the novel, or emergent
properties of the complex of con-

stituents, and not as a sole conse-
quence of the presence of known
essential plant nutrients, plant
growth regulators, or plant protec-
tive compounds.Ó Consistent with
this definition, the ultimate identi-
fication of a novel molecule within
a biostimulant that is found to be
wholly responsible for the biologi-
cal function of that biostimulant,
would necessitate the classifica-
tion of the biostimulant according
to the discovered function.

THE NEED FOR A 
COORDINATED LEGISLATION 
AND LEGAL FRAMEWORK
BETWEEN COUNTRIES
The complex multicomponent
nature of many biostimulants clear-
ly complicates discovery of their
modes/mechanisms of action, pro-
duction, registration and use. For
authors of the review, what is clear-
ly needed however, is a regulatory
mechanism to ensure that the
products are Ògenerally recognized
as safe,Ó have Òa positive benefit
on crop productivityÓ and are dis-
crete from existing categories of
products. The task of identifying
function and agronomic utility can
then be pursued independently and
will be driven by the marketplace
imperative for product quality and
consistency. Coordinating national
legislations within this framework
will become critical for the opti-
mization of biostimulants and trade
between different countries. The EU
Commission has worked on a piece
of legislation that should come
operational in 2018. Biostimulants
will be separately regulated within
the new Fertilizer legislation
(Biostimulants have no direct
action against pests, and therefore
do not fall within the regulatory
framework of pesticides) and bios-
timulants are defined as follows
ÒPlant biostimulants contain sub-
stance(s) and/or micro-organisms
whose function when applied to
plants or the rhizosphere is to stim-
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Amalia Piazentim Borsari, ABC Bio Brazil

For fast expansion of this
technology, two factors 
are fundamental for the 
positioning of companies 
in the market: increase
investments in research and
presence of a regulatory
framework.
The term biostimulants is not
contemplated in the Brazilian
legislation of agricultural inputs,
despite being used commercially
by some Brazilian companies
and recently studied by research
institutions and fertilizer 
companies.
Agronomic effects and appeals
are consensual, but technically
they are being registered as 
fertilizers, inoculants or 
biopesticides, acting on the 
abiotic stress tolerance and

stimulating the physiological
effects. Therefore, this new 
technology is considered 
strategic for increasing 
productivity in millions of
hectares of Brazilian crops.
However, the Brazilian producers
still have lack of information on
the real scientific effectiveness.
For fast expansion of this 
technology, two factors are 
fundamental for the positioning
of companies in the market:
increase investments in research
and presence of a regulatory
framework.
Recently, ABC-Bio (Brazilian
Association of Biological Control
Companies) was invited by EBIC
to contribute to the construction
of the Brazilian regulatory
framework for biostimulants 
in line with the international 
discussions of the North
American and European 
associations. ABC-Bio works
with agrochemical and 
biodefensive producers and this
is of great interest to the 
company’s members. 
In addition to that, ABC-Bio has
a strong technical relationship
with the different Brazilian 
regulatory agencies, making 
it easier the discussion of 
strategies and actions to 
regulate biostimulants in Brazil.



ulate natural processes to
enhance/benefit nutrient uptake,
nutrient efficiency, tolerance to abi-
otic stress, and crop qualityÓ.
As these lines are written, no other
country/Group of countries in the
world has adopted a legal frame-
work for biostimulants!

7000 PRODUCTS MENTIONNED
IN LITTERATURE: WHERE IS
RESEARCH ON BIOSTIMULANTS
FOCUSING ITS EFFORTS?
We all perfectly know that every
scientific research is preceded by
literature survey: what was done in
this area, by whom, how success-
fully, etc. There are many informa-
tion tools allowing searching the
scientific literature, starting from
free-of-charge Google and finish-

ing with professional platforms like
Scopus and Web of Science. Almost
all of them are based on keyword
search, and for agricultural area as
well as biostimulants area only
keyword search did exist till now.
However, while in many areas key-
word search works good, for bios-
timulants it is not the case, says Dr
Stanislav Kuzyakin, Managing
Director of the Natural Sciences
Information Center in Moscow and
a speaker at the Miami congress.
The variety of biostimulants is high
and there is no strict terminology.
Consider e.g. the following article:
ÒBizabani et al. Ericoid fungal
inoculation of blueberry under
commercial production in South
Africa. Scientia Horticulturae,
2016, v.209, 173-177Ó. This article
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discloses how blueberry benefits
from certain fungi which are defi-
nitely biostimulants. LetÕs imagine
that you are interested in the bios-
timulation of blueberries. Of course
one could search by ÒblueberriesÓ
but he will find more than 70000
documents! By adding Òbiostimu-
lantÓ or similar word one will defi-
nitely miss that article because it
does not contain it. One could
argue that we could try to enter
sequentially all classes of biostimu-
lants as keywords: seaweed, bacte-
ria, fungi, and eventually, after
moving heaven and earth, you will
find it, but by what expenses! Even
established abbreviations like
PGPR (plant growth-promoting

rhizobacteria) and AMF (arbuscular
mycorrhizal fungi) would not help
here, they do not cover all helper
microbes. Even after you find the
article, you need to obtain it some-
how, completely read it and mark
down some important results. It is
quite time- and cost-consuming
process.
In patents world it could be even
worse because applicants often try
to disguise the essence of inven-
tion by using meaningless titles like
ÒAgricultural MethodsÓ or
ÒCombinatorial LibrariesÓ. Even
clearly relevant patents like ÒPlants
Containing Beneficial EndophytesÓ
are very tricky to find. It is like a
needle in a haystack.

Ron Taylor, Vice President of Marketing, Acadian Plant
Healthª , a division of Acadian Seaplants Limited

It is imperative that our
industry pursues the proper
regulatory framework for o
ur products.
The agricultural sector’s pursuit
to decrease reliance on 
traditional chemical usage, 
combined with the impact of
intensifying environmental
stress extremes, soil health
degradation and microbiome
challenges are significant drivers
for the biostimulant industry.
Continued success depends on
capitalizing on the synergistic
benefits of biostimulant, 
bionutritional and biocontrol
technologies, especially as they
relate to improving soil health

and overcoming environmental
extremes.
As a leader in the industry,
Acadian Plant Health™ 
recognizes our responsibility to
help overcome these challenges.
APH™ continues to focus its
investigations into raw materials
and methods of extracting
bioactive compounds that help
with these mounting challenges.
Our exhaustive research 
program demonstrates the
mode of action of these 
compounds, complemented by 
a rigorous global field trial 
program that demonstrates
measurable benefits to crop 
production.Our industry needs
to continue educating both
growers and regulatory bodies
on the benefits of biostimulant 
technologies to plant health, 
the environment and the 
economy. It is imperative that
our industry pursues the proper
regulatory framework for our
products. This requires scientific
data and active participation 
in biostimulant and biocontrol
coalitions, to successfully 
interface with regulatory a
gencies.  For the good of all, 
get involved.

Dr. Ry Wagner, CEO, Agrinos

There are three major 
challenges to biostimulant
market growth: education,
regulatory guidelines, and
consistent product quality
and mode-of-action 
understanding
Given increasing concerns about
soil health and water quality, 
I see biostimulants achieving
double-digit growth over the
next decade. Growers, industry
and governments want to
improve nutrient-use efficiency,
and biostimulants will play a key
role in the solutions available to
them. Biostimulants will also
help meet global demand for
increased crop productivity at 
a reasonable cost, with 
significantly less environmental
impact than most traditional
inputs.

Due to the rediscovery of the
role biological products play in
crop growth and development,
we are learning more every day
about how biostimulants can
enhance crop productivity and
quality in combination with 
traditional nutrition and crop
protection products. 
There are three major challenges
to biostimulant market growth:
education, regulatory guidelines,
and consistent product 
quality and mode-of-action
understanding  – but I anticipate
key players will continue to 
raise the bar for quality and
consistency, better describe
modes of action and accelerate
knowledge transfer to growers
and consumers. This will likely
lead to consolidation, as 
companies that fail to prioritize
product investment will not
compete successfully. 
In the U.S and beyond, I see
increased consumer desire for
high-quality food produced
using sustainable technologies
such as biostimulants. We can
expect increased grower interest
in agricultural inputs that 
provide healthy, productive
farmlands. For those companies
able to develop high-quality
biostimulants and promote 
education, the future is 
very exciting.



dosage data, application schedule,
route of application, abiotic stress
details, and numerical results of
experiments with statistical signifi-
cance. Moreover, not only written
data are evaluated but also the
drawn in plots and histograms!
NSIC possesses the know-how

technique of plots digitization
which it uses to obtain the numer-
ical results from column bars
height and scatter points position.
So far NSIC have collected around
300 000 experimental results (data
points)! 
WhatÕs hiding behind the figure of
300 000 data points for the last 10
years of research? The scientists
tested more than 600 species of
cultivated plants and even several
species of edible mushrooms. And
this is not counting different vari-
eties and cultivars of the same
species. The top 10 most
researched species are shown in
table 2 (in descending order).
Whatever indicator is used
(amount of papers or data points)
the whole picture remains the
same: cereals are the top biostimu-
lated species.
There are almost 7 000 different
biostimulants mentioned in the lit-
erature. Around 1/3 of biostimu-
lants are from patents, the other
2/3 are from articles. The absolute
majority are microorganisms
(45%) and single chemical com-
pounds (40%). Fancy formulations
also exist, like mixture of gypsum,
rice husk and humic acid.
Interesting that the widely market-
ed seaweed extracts are almost
absent in the current research:
there are only less than 30 product
varieties obtained from less than
10 different seaweed species.
One third of data points are col-
lected under abiotic stress condi-
tions. It proves that abiotic stress is
of high concern by researchers. At
the moment almost 40 different
stress types were identified, the 5
top stresses are by descending
order: Salt stress, Drought,
Cadmium stress, Cold stress, Heat
stress.
This top-5 is identical whether
amount of papers or amount of data
points was used as an indicator.
What is investigated? Scientists try
to investigate almost everything.
There are almost 1000 different
parameters from simple one like
biomass increase to complicated
one like cytokinin dehydrogenase
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So, it is obvious that certain help
here is needed. And that help is
not bibliographic but specialized
and focused databases. The spe-
cialized databases took origin at
the end of XIX century when
chemist Beilstein collected infor-
mation about known organic com-
pounds from the scientific litera-
ture and had compiled the conven-
ient reference handbook. Now
Beilstein database is electronic and
contains dozens of millions of
chemical compounds and reac-
tions to search for. Chemistry and
material science are subjects which
most benefit from specialized
databases. We all know CAS and
Springer Materials as major exam-
ples. Agriculture and especially
biostimulants subjects cannot
boast such magnificent tools. But
times change.
The team of Natural Sciences
Information Centre (Moscow,
Russia), abbrev. as NSIC, has 25
years experience and key compe-
tence in building specialized data-
bases for big publishers and
famous information centers in the
areas of chemistry, biology, nan-
otechnology. NSIC is also known
leader in the creation of its own
databases, like ceramics, glasses,
and some others. Now NSIC offers
its biostimulants-focused data-
base.
How this database was done and
whatÕs inside? NSIC have carefully
selected 80+ scientific journals
which publish plant-related
research. That list contains core
journals from Elsevier, Springer-
Nature, Wiley, etc. as well as some
local journals focused on crop
imrovement. In addition US, EPO
and PCT patents (A01N and A01P
classification codes) were included.
The span of 10 years of research
(2008-2017) was agreed as being
the fully representative for the area
in question. That set comprised
almost half a million papers!
Professional biologists and agron-
omists have screened every paper
(and continue to screen new
papers) to identify biostimulants-
related articles and patents which

contain original research data.
After this very strict filtration NSIC
have got almost 4000 papers.
Every relevant article was carefully
read by a scientist who extracted a
lot of details such as complete
biostimulant information, test
plant species and cultivar, detailed

Table 2: the NSIC database
Amount of papers as indicator Amount of data points as indicator

1 maize rice
2 common wheat common wheat
3 rice maize
4 tomato tomato
5 soybean soybean
6 cucumber rapeseed
7 rapeseed cucumber
8 barley lettuce
9 lettuce garbanzo bean
10 common bean common bean

Paula Pinto, VP, Global Portfolio Management and Marketing,
Arysta LifeSciences

The evolving regulatory
oversight with validation of
claims can represent an
opportunity to further 
legitimize the segment.
“The BioStimulant market is
undergoing significant evolution
in terms of market acceptance
and adoption, development 
of new technologies and r
egulatory oversight. 
Management of plant stress
under various biotic and abiotic
conditions, in addition to 
stimulation of plant genetic
expression and plant health to
optimize crop yield and quality,
will be necessary to meet the
future global needs for food,
fiber and feed, especially 
considering limitations in arable

land.  The use of BioStimulants
as a key crop production 
intensification solution to
address these needs is 
expected to be integrated with
complementary production 
technologies including genetics,
sustainable agronomic 
intensification practices, 
crop protection and precision
farming. 
The rapidly changing regulatory
environment for BioStimulants,
will require adaptation and
increasing investment to 
maintain global regulatory 
compliance, competitiveness
and growth. The evolving 
regulatory oversight with 
validation of claims can 
represent an opportunity to 
further legitimize the segment,
leading to increased adoption
and accelerated growth,
enabling future investment in
research and development. 
After investing in the best plant
genetics, appropriate supporting
nutritional program and 
effective control of all pests,
BioStimulants can represent 
the next step towards realizing
additional economic yield 
and quality potential of a crop, 
a prevalent grower need”.
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activity change. And this is not
counting the part of plant being
investigated, whether it is the
whole plant or just the embryonic
axis in the seed.
The Database is multilingual, the
results and interface are in several
languages: English, Chinese,
Russian and Spanish. Moreover, it
is known that different regions
using the same language could
name crops differently. For exam-
ple, peanuts in Castilian Spanish
are called ÒcacahueteÓ, while in
America they are called Òman’Ó.
The biostimulants database enjoys
the thesaurus technology (some
kind of knowledge base) which
invisibly dissolves this difference.
So, it does not matter whether you
search for ÒcacahueteÓ or Òman’Ó,
you will get the results for
peanuts.
First of all, it allows to dramatical-
ly decrease the resources spent on
articles and patents survey. It
allows to prepare an executive
summary on any facet of current
research in a matter of minutes. It
instantly retrieves any requested
data point with full bibliographic
citation. The core of almost every
data point is numerical change of
parameter relative to the control
value. So one immediately sees
that this biostimulant increases
shoot weight by 14% and that
biostimulant increases the starch
content in grain by 6%. No calcu-
lations are necessary. Everything
was done for you in advance. 

FROM RAW MATERIALS 
TO BIOSTIMULANTS: 
A STEP-BY-STEP PROCEDURE
In another recent article published
by Frontiers in Plant Science*, a
Team comprising of the Global
R&D Department of Valagro and
Researchers from Scuola Sta Anna
in Pisa propose a highly differenti-
ated plant biostimulant develop-
ment and production platform,
which involves a combination of
technology, processes, and know-
how. Chemistry, biology and omic
concepts are combined/integrated
to investigate and understand the

specific mode(s) of action of bioac-
tive ingredients. The proposed
approach or similar ones also
increasingly used by a number of
leading biostimulants manufactur-
ers  allows to predict and charac-
terize the function of natural com-
pounds as biostimulants. By man-
aging and analyzing massive
amounts of complex data, it is
therefore possible to discover, eval-
uate and validate new product
candidates, thus expanding the
uses of existing products to meet
the emerging needs of agriculture. 
Biostimulants formulations are
generally proprietary compositions
based on seaweed extracts, com-
plex organic materials, plant hor-
mone-like compounds, amino-
acids, and humic acids. Extensive
reviews discuss the large group of
PBS derived from seaweeds, in par-
ticular Ascophyllum nodosum. The
publication in Frontiers in Plant
Science constitutes an important
step in the understanding of
Biostimulants: Why do they work
and How do they work? 
The first step that triggers the
research platform for the study of
new PBS formulations is the defini-
tion of a specific agricultural need.
The study of the desired attribute
along with a thorough review of
scientific literature in consultation
with scientific experts in the
research field of interest, allows to
draw a list of the natural sources or
active ingredients that may be
included in a future prototype. 
The step number two is extraction,
chemical/biological characteriza-
tion, and prototyping: Customized
extraction processes are required
to maintain a precise ratio of each
ingredient in complex natural mix-
tures thus assuring the efficacy,
quality, and consistency of the final
products.
Further, the natural extracts must
be analyzed qualitatively and
quantitatively for actives that they
may contain. According to the spe-
cific molecule (or family of mole-
cules) that needs to be analyzed,
one may choose liquid chromatog-
raphy, such as HPLC-DAD-FLD, LC-

MS-MS, Q-ToF, or gas chromatog-
raphy, with GC-MS. The first step is
the identification of the com-
pounds of interest, using qualita-
tive techniques, such as GC-MS,
LC-MS-MS, Q-ToF. After this chal-
lenging step, the development and
validation of analytical methods for
each active ingredient to be quan-
tified enables the appropriate sep-
aration of the biomolecules of
interest from other molecules pres-
ent in the background, thus allow-
ing the realization of calibration
curves and quantification, ensuring
minimal batch-to-batch variation.
Once the desired combination of
active ingredients is defined, it is

very important to check and match
the regulatory guidelines on the
different crops and geographies
where they are intended to be
used. Simultaneously, a primary
evaluation of the formulation for
the safety profile should be per-
formed. The technology to realize
prototypes in liquid, emulsion,
microgranular and powder form is
required to address the market
needs; 
Step number three is biological
screening: Chemical analyses are
further substantiated by biological
assays that characterize the com-
position at different levels, includ-
ing the physiological mechanisms

Eric Baughman, President & CEO, Cytozyme

We believe the key to 
success involves an
Integrated Crop
Management approach 
combining conventional crop
chemistry with synergistic
benefits of Biostimulant
technologies
As a pioneer in the industry with
41 years of experience in the
BioStimulant and Plant Health
category, Cytozyme has wit-
nessed tremendous growth and
recognition of these segments. 
As a whole, the category is
focused on methods to increase
global food production to meet
the needs of a growing 
population while trying to
address the increasing 
challenges of global climate
change.  A two-fold increase in
drought frequency is predicted
by the middle of the 

21st century and up to a 
three-fold increase by the end 
of that period for many regions.
No single product or practice
provides the complete solution
to improved plant health and
growers must utilize a broader
approach to improve multiple
plant systems; photosynthesis,
nutrient uptake, transcription,
antioxidant activity and cell 
wall integrity – as examples.
At Cytozyme, we believe the 
key to success involves an
Integrated Crop Management
approach combining 
conventional crop chemistry
with synergistic benefits of
BioStimulant technologies to
address a more complete set of
plant production needs.  
Cytozyme maintains a steadfast
commitment to improving 
productivity, quality and farmer
income through innovative and
science-based products. 
With the long-term view toward
sustainable strategies, 
Cytozyme maintains a focus on
regenerative, high-yield 
agriculture.
Committed to the goal of 
feeding the world responsibly
for more than 40 years
Cytozyme knows that 
integrated soil-to-shelf solutions
drive improved agricultural 
production.   



activated by specific compounds.
This is essential to enrich the inter-
nal library, a proprietary database
including all the information about
molecules of interest, to link each
component to a specific function
and use this information to better
set prototype formulations accord-
ing to the need.
Fourth step is testing in controlled
environment: It has been demon-
strated that the use of PBS can
improve quantitative and qualita-
tive parameters also if applied in
hydroponic or other environmen-
tally controlled crop systems. Some
of the effects reported are the
reduction of nutrient solution con-
centration in floating system,
besides yield and nutritional quali-

ty increase. For this reason, screen-
ing under plant growth chambers
and greenhouses are considered
robust methods to evaluate the
agronomical validity of PBS formu-
lations. 
Product Development of course,
meaning phytotoxicity assessment,
field testing and REACH
Compliance are the next critical
steps: Even if certain prototypes
display good efficacy in respect to
the initial need, other crucial fac-
tors need to be considered before
releasing a new commercial prod-
uct, in particular: Phytotoxicity is
on top of the list.  
The last step is process develop-
ment and further scientific valida-
tion: Once a new PBS prototype is

selected, the teams embark on
developing a manufacturing
process which is efficient, consis-
tent and optimizes yields and costs.
This step is carried out at the lab
and pilot plant facilities (upstream
and downstream equipments), to
simulate commercial scale up. At
this point the prototype may be
launched as a pre-commercial pro-
totype, which becomes available for
the scientific community to perform
further scientific studies. This is for
example the case of a biostimulant
developed to overcome abiotic
stress such as drought, composed
of specific amino acids, glycosides,
vitamins, polysaccharides, betaines,
organic nitrogen and carbon
derived from Ascophyllum
nodosum and other plant materi-
als. 

The novelty with the above
described thinking and procedures
is that the approach is systematic,
with all steps being taken each and
every time with the same
sequence. For all companies who
intend to be seriously active in the
field, extensive experience with
field trials, together with continu-
ous research and know-how
acquisition in terms of PBS formu-
lation and biological effect, are
and will be crucial to their growth
in the market.

A SUSTAINED PACE OF 
MERGERS AND ACQUISITIONS
Merger and acquisition activity in
the biocontrol and biostimulant
sectors have been going strong for
many years, with US$2 to $3 bil-
lion in acquisitions occurring since
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Kristen Sukalac, European Biostimulants Industry Consortium

The compelling benefits of
biostimulants mean that
markets across the globe are
growing at 10-12% per year.
Europe continues to be the
largest market, but the USA
is growing a bit faster.
“Markets for biostimulants in
different world regions reflect
various climates, cultures, 
histories and regulatory 
frameworks. Yet there are some
common points. Everywhere,
regulators are discovering that
the artificial division between
feeding plants and ensuring
plant health is no longer 
workable. Biostimulants are a
case in point. Their purpose is
closer to fertilizers -- providing
pro-nutritional inputs that
improve crops’ general vigor,

yield and quality – but the 
diversity of formulations 
distinguishes biostimulants from
commodity fertilizers, which are
sold in a limited number of 
well-known formulations.
Biostimulant effects include, 
but are not limited to, improved
nutrient use efficiency and 
tolerance to abiotic stress 
(harsh growing conditions
including extreme temperatures
and water stress, among others).
The role of biostimulants in
plant development is similar 
to the role of vitamins, 
antioxidants and probiotics in
human nutrition. Biostimulants
add value for farmers in terms
of higher margins, but also
resilience in the face of 
unpredictable growing 
conditions. 
Biostimulants help make food
production more sustainable.
They improve the efficiency of
fertilizers, water and other
inputs. They also help maintain
harvests despite increasingly
volatile growing conditions.
These compelling benefits mean
that markets across the globe
are growing at 10-12% per year.
Europe continues to be the
largest market, but the USA is
growing a bit faster.

Luca Bonini, President and CEO of Italpollina

We strongly believe that,
after the initial enthusiam
for biostimulants worldwide,
the market will benefit from
a certain clarification
“Over the past few years the
attractive growth rate of
Biostimulants in Agricultural
markets has been stimulating
the creation of an important
amount of small companies,
some of them with hi-tech 
content, some others simple
blenders.
We strongly believe that, 
after the initial enthusiam for
biostimulants worldwide, the
market will benefit from a 
certain clarification: players and
consumers will become more

and more educated about them,
understanding how they work
and looking for new and 
genuine technologies.
In the coming years only 
companies able to evolve, truly
investing in R&D and bringing
new technological & innovative
impulse will be able to remain
in the market and make it grow. 
The search for new active 
ingredients giving specific 
signals to plants, thus 
identifying which specific
parameters are activated inside
the plants for a specific 
purpose...this will be the key
driver to develop internal 
know-how and protect
intellectual property.
We feel that, thanks to the 
new regulations now under
evaluation, we are moving to
the next step both in the US 
and worldwide. It will become
fundamental for companies like
us to lead through in house
technologies more than product
portfolio or sales network.
Market players around the
world will be more aware and
careful in the choice of the 
supplier: brand reputation and
identity will for sure play a
greater role in the future. 
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2012. Major acquisitions by com-
panies like Bayer, Syngenta, and
BASF have made big news, but
many other smaller deals continue
to occur on a regular basis with an
average of more than 20 acquisi-
tions per year since 2014. The bio-
control and biostimulant markets
have been growing at 12% - 15%
consolidated annual growth rate
over the last 5 to 10 years, making
them highly attractive to global
companies. Both sectors are multi-
billion US$ sales segments today
and are forecast to account for
more than US$7 billion in com-
bined revenue by 2020. Based
upon their unique mode of action
and the likely favourable regulato-
ry treatment due to their inherent
safety to users and the environ-
ment, global companies see bio-
logicals as a key part of their future
success. Innovative technologies
with high barrier to entry, especial-
ly intellectual property, will be
highly valued. Global companies
bring their distribution strength
and financial resources, giving bio-
logical companies the market
access they need to fully exploit
their technology. 
In contrast to biocontrol, consolida-
tion in the biostimulant industry has
come mainly from within the sector
by companies expanding their pres-
ences in other countries and build-
ing broader product portfolios.
Major announcements fueling this
trend included Biolchim acquisition
of CIFO (August 2014) and of the
majority in Ilsa ( 2017); multiple
acquisitions by Verdesian Life
Sciences including INTX Microbials
(October 2013), Specialty Fertilizer
Products (July 2014), QC
Corporation (October 2014) and
Valagro acquisition of Sri Biotech
Laboratories (April 2015).
Multinational companies have not
been totally absent in biostimulants
with Novozymes and Monsanto
announcing in December 2013 for-
mation of a long term strategic
alliance focused on discovery and
development of microbials called
the BioAg Alliance as well as the
acquisition of seaweed producer

Goemar by Arysta in April 2014. In
general, however, global crop pro-
tection companies have been hesi-
tant, to date, to make large commit-
ments to the biostimulant segment
due to low barrier to entry and lack
of intellectual property. The primary
exception to this is in the seed treat-
ment segment where biostimulants
are used in conjunction with other
biocontrol technologies and con-
ventional chemistry in seed coat-
ings. E.g Valagro and Syngenta
recent cooperation agreement on
seed coating. 
The high degree of merger, acquisi-
tion and partnerships interest in
biostimulant companies is predict-
ed to continue based on these fac-
tors. The challenge for potential
buyers will be to pick up the right
company to acquire or to work
with!
Both biological sectors are domi-
nated by mostly privately owned
companies. Nearly 80% of biocon-
trol companies are based on a sin-
gle technology while biostimulant
companies have a broader base
due to lower costs and timelines
for product development and regu-
latory approvals. Many startup
companies are hampered by limit-
ed resources, both people and
money, making it challenging to
fully exploit their technology, even
if it is superior.

A TWO BILLION US$ MARKET
TODAY, SET TO CONTINUE 
GROWING
Hundreds of companies partici-
pate in the biostimulant sector,
with more being formed each year.
This high number of companies
results in a decidedly fragmented
market, with roughly 15 to 20
companies capturing 60% or

more of total revenue in the sec-
tor. In contrast, in the much more
mature crop protection market,
over 70% of the industry revenue
is captured by six companies (soon
to be four companies if
announced mergers are approved
by regulatory authorities). This
suggests there is an opportunity
for much more consolidation in
the biostimulant and biocontrol
spaces. While the major acquisi-
tions mentioned earlier captured
attention in recent years, consoli-

dation continues at an exceptional
pace.
A primary driver of interest in bio-
control and biostimulant sector
has been the rapid growth of both
industries. While biocontrol and
biostimulant products have been
used by growers for many
decades, broad commercial use
did not begin in earnest until the
1990Õs. Both the biocontrol and
biostimulant sectors have grown
from approximately US$100 mil-
lion in global sales in 1990 to

Table 3: The growth of the Biostimulants market

(Source DunhamTrimmer)

David Beaudreau, U.S. Biostimulant Coalition 

The global biostimulant 
market is estimated today to
be about $1.5 billion and
could grow to $4 billion 
by 2025.
The plant biostimulant industry
is growing and evolving rapidly.
Many people outside of
our industry do not yet have a
strong understanding of what
plant biostimulants are or do.
As an industry, we must work
together to create greater
awareness of our products, to
highlight their benefits and the
positive roles they can play in
agriculture and related
industries. Biostimulants 

encompass diverse products
that enhance uptake, nutrient
efficiency, plant health, yield
and/or quality. These naturally
derived products are used
for both conventional and
organic crop production.
According to U.N. estimates, as
the world population continues
to expand from
approximately 7.5 billion today
to nearly 10 billion in 2050,
agriculture will need to
become increasingly more 
efficient in order to feed a 
growing world. 
Plant biostimulants can play a
role in that effort. The global
biostimulant market is 
estimated today to be about
$1.5 billion and could
grow to $4 billion by 2025. 
It is currently growing at an 
estimated 10-12 percent
Compound Annual Growth Rate
(CAGR). Both small and large
companies in this space
are innovative and creating new
products at a considerable rate.
As such, the plant biostimulant
industry is a bright spot in the
current agricultural economy.



multibillion US$ global sales 
market in 2016 (see figures in
Table 3).
DunhamTrimmer & New Ag
International estimate the global
biostimulant market in 2016 at
US$2.0 billion and forecasts it will
surpass US$3.0 billion by 2020.
The biostimulant sector has
expanded rapidly with sustained
global consolidated growth rates
of 12% or more over the last 5
years, at least double the growth
of the conventional crop protec-
tion market over the same period.
DunhamTrimmer predicts the
growth rate will slow after 2025,
especially in USA and the EU ( see
table 4), but will remain well
above the conventional crop pro-
tection market growth rate.

AN OPPORTUNITY FOR 
DIFFERENCIATION IN A 
NEW NICHE MARKET
The most consistent hurdle for
many biostimulant companies is
market access.  Most startup com-
panies develop access to their
local market, either through direct
sales or by establishing a relation-
ship with local retailers. This
approach is challenging to repli-
cate when expanding to other
markets on a global basis. Many
small companies struggle to devel-
op an effective distribution strate-
gy for expansion to other countries
and crop markets. A number of
companies are attempting to
access global markets through

agreements with multinational
companies, others have attempted
to build their own distribution
capabilities, but rapidly discover
the costs and human resources

needed for this approach to be
beyond their means, particularly if
the target market is extensive in
geographical scope or breadth of
crops.
Biostimulants offer global compa-
nies a unique market segment in
which few multinational compa-
nies participate. Biostimulants offer
the grower improvement in the
efficiency with which their crops
utilize water and nutrients, mean-
ing they can produce more with
less. These products are unique in
that they make the crop more effi-
cient without providing plant nutri-
ents or controlling pests. Most
multinationals have focused either
on crop protection or fertilizers, so
biostimulant products are a new
segment for them.
For the global crop nutrition com-

panies, adding biostimulants to
their portfolio provides them the
opportunity to differentiate their
products from the conventional
fertilizer offers or to provide a com-
pletely unique crop focused prod-
uct line based on biostimulants.
Seed treatment companies were
the first to recognize and capitalize
on the biostimulant opportunity,
but increasingly more traditional
crop protection and fertilizer com-
panies are beginning to evaluate
the potential for biostimulants as a
part of their product portfolio and
have made acquisitions in this
space as a result. 
In addition to acquisition by multi-
national companies, biostimulant
companies are choosing to expand
their product portfolio and gain
access to other markets by merg-
ing or acquiring other companies
in the sector. Verdesian Life
Sciences has used this strategy
from its founding in 2012 and
Biolchim nearly doubled in size
through its acquisition of CIFO and
further acquisitions afterwards,
lately taking a majority share in
Ilsa. Taking this approach definitely
increases resources and avoids the
risk of being dependent upon one
or two technologies. However, an
effective distribution strategy as
well as a proven R&D capability
will still need to be implemented to
overcome the market access hur-
dle. 
With so many small to medium
size companies in the biostimulant
space, there is a real opportunity
for several companies with unique
technologies to come together to
build a single stronger product
offering and company.  This can be
initiated by forming alliances ini-
tially and does not assume they
must merge. In some ways, this
approach can be preferable to
acquisition by a multinational, as
the small to medium companies
will both be present in the biologi-
cal market and understand the
unique attributes it demands for
success. Miami is the perfect pond
to go fishingÉ É for information
and partnerships! !
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Table 4: Regional distribution of the Biostimulants market 

(Source DunhamTrimmer)

Prem Warrior, COO, Valagro Group

An emerging trend appears
to be the marriage of 
microbial and biostimulant
technologies to develop
novel biostimulant products.
“The adoption of biostimulants
continues to outpace the 
agrochemical, seed and other
input markets globally. We see
significant increase in demand
across the globe, the highest
being in the North America
especially the USA, with high
acceptance in markets such as
Brazil, India and China. The
trend was triggered over a
decade ago by the recognition
and acceptance that abiotic
stress and nutrient deficiencies
are increasingly limiting 

agricultural productivity.
“Omics” and biotech tools 
(non-GMO), once exclusive to
pharma, are now benefitting 
the biostimulants, providing 
scientific explanation on how
these products work, 
discovering new plant 
system-based modes of action,
in addition to improving 
consistency. An emerging trend
appears to be the marriage of
microbial and biostimulant 
technologies to develop novel
biostimulant products. 
The parallels in demand creation
and market access between 
the two domains are getting
increasingly recognized and
leveraged. Development of 
technology-driven novel 
products that fill unmet needs,
better knowledge on how to use
them to achieve reproducible
efficacy, increased acceptance at
regulatory authorities globally
have contributed to the demand
pull at the ground level.  
While the industry consolidation
in agchem/seed sector continues
at a surprisingly high speed, 
we see more opportunities for
biostimulant companies to 
step up to address the needs 
of feeding our planet.   



O!cial Media Partner of

!"#$%&'()*+$,#-)./0$123245678$ $
&/$9.0"$!#:"$20'.:;(<;'# $

===>/#=-0./<#'/-<.&/-(>:&?

@$5''.0-<.&/
@$A#'<.0-<.&/
@$A&(.-'$8B'-C
@$D.&(&0.:-($E(-/<$E'&<#:<.&/
@$E(-/<$6;<'.<.&/$8B#:.-(<.#+$ $
@$D.&+<.?;(-/<+
@$3'##/"&;+#$F'&BB./0
@$E'#:.+.&/$20
@$,-<#+<$6#=+
@$6#=$E'&);:<+
@$5/$G#B<"$F&;/<'C$H#B&'<+
@$8#'I.:#+
@$E#&B(#$J$7I#/<+

2GK7H!587 $

C&;'$E'&);:<+$J$
8#'I.:#+$<&$-/$ $

56!7H62!5L62,$
2MG576F7 $

&N$)#:.+.&/$?-O#'+$ $
-/)$B;':"-+#'+ $

./$&I#'$PQR$:&;/<'.#+

6-?#S

F&?B-/C$6-?#S

7?-.(S

E"&/#S

8MD8FH5D7 $

<&$<"#$763,589T$
8E26589$J$ $

F956787$#).<.&/+
$

N&'$./$)#B<"$ $
-'<.:(#+$-+$=#(($-+$ $

<"#$(-<#+<$/#=+$N'&?$ $
-'&;/)$<"#$=&'()

$
U$1-0-V./#+$ $

AH77W
A;(($2))'#++S

F.<CX8<-<#S$

4.BXE&+<$F&)#S

F&;/<'CS

H#<;'/$:&?B(#<#)$N&'?$YC$#?-.($<& !!
/#=-0Z/#=-0./<#'/-<.&/-(>:&? !

Official Media Partner of

7 -:"$.++;#$N#-<;'#+S



The WorldÕs Leading CONFERENCES 
 on High Tech Agriculture 

===>/#=-0./<#'/-<.&/-(>:&?

F9562$266M2,$FL6A7H76F7$ $
J$7[95D5!5L6 !
!!!
"! F-(($N&'$E-B#'+S$ NOW Open!
"! 8B&/+&'+".B$D&&O./0S  Contact us 
   for remaining opportunities 
"! 7\".Y.<.&/$8<-/)+S  Contact us to 
   secure your stand
"! 1##<./0$H&&?$D&&O./0S !
   Contact us to book
"! G#(#0-<#$H#0.+<'-<.&/S  OPEN! !
   Contact us to register

D5LFL6!HL,$,2!21$ $
$
"! F-(($N&'$E-B#'+S$ NOW Open!
"! 8B&/+&'+".B$D&&O./0S  Contact us 
   for remaining opportunities 
"! 7\".Y.<.&/$8<-/)+S  Contact us to 
   secure your stand
"! 1##<./0$H&&?$D&&O./0S !
   Contact us to book
"! G#(#0-<#$H#0.+<'-<.&/S  OPEN! !
   Contact us to register

8EL68LH$X$7[95D5!$X$EH7876!$X$2!!76G $$

2!$!9787$MEFL1563$%LH,G$,72G563$7K76!8
$

7I#'C$C#-'$6#=$20$5/<#'/-<.&/-($F&/N#'#/:#+$-<<'-:<$)#(#0-<#+$-<$<&B$ $
�H�[�H�F�X�W�L�Y�H���O�H�Y�H�O���I�U�R�P���P�R�U�H���W�K�D�Q���������F�R�X�Q�W�U�L�H�V���R�I���W�K�H���¿�Y�H���F�R�Q�W�L�Q�H�Q�W�V����$

A&'$N;'<"#'$./N&'?-<.&/$&/$#-:"$&N$<"#$;B:&?./0$#I#/<+$I.+.<S$ $
===>/#=-0./<#'/-<.&/-(>:&?$ $

Official Media Partner of


	Text1: 
	Text2: 
	Text3: 
	Text4: 
	Text5: 
	Text6: 
	Text7: 
	Text8: 


